Data processing problems at the Defense Documentation Center by Barden, William
DATA PROCESSING PROBLEMS AT THE
DEFENSE DOCUMENTATION CENTER
William A. Harden
This account deals with the trials and tribulations encountered
at the Defense Documentation Center (DDC) during the development
stages and later the expansion stages of a data processing system
for indexing and retrieving scientific and technical documents. But,
before reviewing various aspects of the Center's computer operations,
some highlights concerning the mission, organization, and functions
of the Center should be presented.
DDC provides a central service for the interchange of scientific
and technical documentation for the Department of Defense (DoD).
The Center receives, stores, and announces all technical reports
prepared as the result of Defense research, development, test, and
evaluation activities. As you know, the cost to the Federal Govern-
ment for Defense research and development activities is approxi-
mately seven billion dollars annually. DDC provides copies of the
research and development reports to the entire Defense community on
a secondary distribution basis. Other DDC services include the func-
tions of providing bibliographic searches and maintaining a file of
R&D current tasks of the DoD. The Center provides these services
to the Defense Community at no cost to the user. Reports which are
free of security or proprietary restrictions are released for sale to
the public through the Office of Technical Services in the Department
of Commerce.
Until March 1963, DDC was known as the Armed Services
Technical Information Agency (ASTIA). The ASTIA was formed in
1951 and was assigned to the operational control of the Air Force to
provide an effective service for all DoD components seeking copies of
reports derived from Defense research and development.
DDC moved to Cameron Station, Alexandria, Virginia, in July
1963, after five years at Arlington Hall Station in Arlington, Virginia.
Four months later, the operational control of DDC was transferred
from the Air Force to the Defense Supply Agency. The move was
made as a part of DoD's rapidly developing technical information
program and was designed to provide a more direct channel of
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communication through which DDC could provide wide documentation
services to its DoD. Headquarters for the Defense Supply Agency are
also located at Cameron Station.
The Defense Documentation Center is one of twelve major field
activities of the Defense Supply Agency, which reports directly to the
Secretary of Defense. As with the earlier organization, ASTIA, DDC
continues to receive policy direction from the Director of Defense
Research and Engineering. DoD's Director of Technical Information,
Walter M. Carlson, is currently responsible for policy direction of
the DDC program. His responsibilities were not affected by the shift
of DDC from the Air Force to the Defense Supply Agency.
Concurrent with its transfer to the Defense Supply Agency, DDC
was reorganized with Dr. Robert B. Stegmaier, Jr., assigned as Ad-
ministrator. With its new organization, DDC has a rather typical
staff and line structure (see Fig. l). The latter consists of the three
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processing of documents received and incorporated into the collection
for announcement and services, (2) develops and controls the DDC
Thesaurus of Descriptors and the DDC Thesaurus of Identifiers, and
standardizes a technical vocabulary compatible with automated storage
and retrieval systems, (3) monitors the application of approved termi-
nology in the announcement, storage, search, and retrieval of docu-
ment references, and (4) organizes and provides information and
indexes of current DoD research, development, test and evaluation
programs.
The Directorate of User Document Services handles the output
of the system. This Directorate (l) publishes an abstract -index
journal, bibliographic tools and other media to announce the existence,
accessibility, and availability of documents in the DDC collection to
authorized users, (2) provides reference services requested by
authorized users, including documents, references to documents, and
referral to other document sources and Information Evaluation Cen-
ters as appropriate, (3) provides graphic arts and reproduction pro-
cessing, and (4) operates seven regional Field Offices to provide
extended user document services.
The Directorate of Automated Systems and Services handles the
internal massaging of data and management information in the DDC
system. This Directorate plans and operates the automatic data pro-
cessing (ADP) services in support of DDC documentation operations.
Background of the Automatic Data Processing System
In February 1960, ASTIA began operational use of its first
automatic data processing system (ADPS). It has had to handle a 100
per cent increase in work load for its original applications. These
consisted of request processing, inventory control, indexes for the
Technical Abstract Bulletin, and accountability records for security
classified documents. We had hoped to experiment with information
retrieval, but we had no basis for computing the load which it would
represent. Our experimental work in information retrieval, however,
was sufficiently successful that we were running bibliography searches
operationally by January 1961.
During 1961, the document request processing work load in-
creased from 500,000 to 700,000 per year. The bibliography work load
jumped from 1,300 to 2,500 requests per year. In the same period,
the Office of the Director of Defense Research and Engineering
(ODDR&E) requested that we implement the cataloging, storage, and
retrieval of information on current tasks which are represented in
the Research, Development, Test and Evaluation (RDT&E) Basic Re-
search Projects. This amounted to some 7,000 records and was to
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be followed by the Applied Research Projects and the Development
and Test Projects, building to a total of about 40,000 such records
per year. Again, there was no way to estimate the work load in terms
of searches to be run. We assumed 1,000 searches per year and were
sure this figure would not be exceeded because all requests had to be
approved by the ODDR&E.
At almost the same time the Department of Defense issued a
directive requiring automatic time -phased downgrading of its classi-
fied information except for a few special categories. In this case
"automatic" simply meant the action was to be taken at a given time
with respect to the date of the report in each case, e.g., certain
secret reports were to be downgraded to confidential at the end of
three years while other reports are downgraded at different time
intervals. At that time that portion of our collection which was under
ADP control amounted to about 250,000 reports of which about 80,000
were classified either confidential or secret. It was fortunate that
we had our ADPS. We designed a program which would accomplish
the necessary downgrading, and this application has been running
monthly ever since.
No attempt has been made in this paper to cover the myriad
activities required to collect and to validate the information needed
to create the many files which are essential to such a variety of sys-
tem applications. My purpose up to this point has been to portray
the very rapid build-up of work load much of which could not have
been anticipated with any degree of accuracy if, indeed, it could have
been anticipated at all. In July 1961, I wrote a paper entitled
"ASTIA's Retrieval System: An Interim Appraisal." In the final
paragraph, I stated:
Since we have come this far, one might assume that we
could relax a bit. However, such is not the case. Already,
work loads for which we had planned, augmented by some which
we did not foresee, are rapidly approaching the absolute limits
of our present ADPS. We expect to install supplemental equip-
ment later this year [1961]. But even this is only a stop-gap
measure. We are now actively planning for a much more
powerful system. We hope the next one will be capable of all
the expansion we may need. At this point in time we know we
will be assigned additional responsibilities, and we are rea-
sonably certain that whatever our next ADPS it will have to
be expanded from time to time in order to keep pace with
requirements. 1
Feasibility Study of the Expanded System
We started our feasibility study in April 1961 by preparing
specifications covering the applications and the anticipated work
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loads. At the same time we requested the Air Force Systems Com-
mand (AFSC) to provide us a list of manufacturers whose equipment
might satisfy our requirements. Late in May we received the list
and mailed invitations and specifications to thirteen manufacturers.
Late in June we held our first briefing. However, our situation was
changing so fast in terms of both applications and work loads that it
was necessary to hold additional briefings and question and answer
periods.
From our experience, we knew one of the most important things
to be done was to determine system requirements before doing any-
thing else. Our next step was to evaluate the proposals for supplying
the equipment, make our own selection, and forward our feasibility
study with our evaluations and recommendations to Headquarters
USAF through AFSC for approval. At that point in time, December
1962, we settled down to the seemingly endless series of tasks that
must be accomplished in preparing for any automatic data processing
system.
Make
-Ready
Preparing for a large scale system on an extremely tight
schedule is a major undertaking. It was necessary to:
1. Maintain existing programs and operations on the two
UNIVAC Solid State 90' s.
2. Accomplish systems analysis and design for all the planned
applications.
3. Schedule and conduct training for systems analysts, pro-
grammers, and operators of the new ADPS.
4. Plan and schedule site preparation.
5. Provide for necessary conversion of existing files and cre-
ation of additional files.
6. Write, test, and debug the programs as individual programs.
7. Conduct a system test which involves all the hardware, soft-
ware, and the operating programs as an integrated system
of applications.
The supplemental equipment mentioned in the background sec-
tion above was a UNIVAC STEP system which could accomplish some
portions of the existing applications. It was installed in October
1961, and within a month a request was made to upgrade this system
to another full scale UNIVAC Solid State 90 identical to the first one.
This was approved, and the second Solid State 90 became operational
in March 1962. This was necessary in order to be able to cope with
the machine loads.
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The ADPS Milestones Chart (see Fig. 2) shows the schedule that
was worked out. Although the feasibility study was formally concluded
in November 1962, it really did not end there. Additional requirements
were being imposed which meant reanalysis of the ADPS to assure
adequate hardware capability. As a result the actual feasibility study
was not terminated until July 2, 1963 (some twenty-seven months
after it was started). Official approval of our study for the procure-
ment and installation of a UNIVAC 1107 Thin Film Memory Computer
for DDC came on July 22, 1963.
ADPS MILESTONES
EVENTS
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1963, they designed the applications to be programmed. This involved
frequent discussions with and briefing of personnel in the operating
divisions to assure mutual agreement on the capabilities to be pro-
grammed into the system. Mutual agreement on what is to be designed
into the system is absolutely essential to the operational success of
any ADPS. Of equal importance is agreement on the data and infor-
mation to be incorporated into the various files including the format
of the data and information which are to be furnished as input to the
ADPS. A corollary requirement is agreement about the format and
content of the data and information to be provided as output by the
ADPS. Some of the details as well as the broad general requirements
can be worked out during the system design phase.
However, many of the details cannot be settled until program-
ming is underway. With major aspects of the system design frozen
and programmer training completed as of July 15, 1963, the task of
writing the programs began in earnest. DDC's staff of programmers
was not adequate to accomplish the needed programs in the time
allocated. This brings me to the next major principle, i.e., prepare
your own staff to the maximum extent possible. Requirements must
be established, and personnel must be secured and trained. The over-
all program package was divided into four parts, and an individual in
each of four groups was designated to be responsible for the output of
his group. The Chief of the Systems and Programming Division had
the awesome task of coordinating the groups as well as planning for
file conversion, file creation, and debugging.
A crucial component of the system was a Master Accessioned
Document (MAD) file which we appropriately referred to as the MAD
file. The creation of this file was such a stupendous task we could
not hope to accomplish it ourselves. Consequently, a contract was
let for the creation of this file. The file itself will be described sub-
sequently. Since this discussion has to do with milestones, it is
sufficient to say that the file creation slipped beyond the established
target date of November 6, 1963. The target date was changed to
January 31, 1964, by mutual consent of DDC and the contractor. The
file covers some 350,000 documents, all those processed by ASTIA
and DDC from March 1, 1953, through February 1964.
Almost two man-years of effort were invested in a review of
punched-card information and in standardizing the form of entry be-
fore releasing the files to the contractor to be used in file creation.
When the MAD file was completed and sample printouts were
made, some startling problems were discovered. Many errors of
various types were found. Some were a matter of incorrect informa-
tion; others were a matter of omission. It was decided that a detailed
review of sample printouts was required. This led to the conclusion
that the information must be obtained from other sources. In some
cases, it meant going back to the original work sheets for the data.
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The MAD file had to be redone. Since it is the source of infor-
mation for the inverted (retrieval) files in the UNIVAC 1107 system,
the effects were reflected in those files. This unforeseen develop-
ment extended the transition from the Solid State 90 to the 1107 by
two months.
When we converted the Field-of -Interest Register (FOIR) file,
we found discrepancies that had to be checked against the master file
of FOIR's. This delayed the transfer of document request processing
to the 1107 by a month. An orderly transition under these circum-
stances was impossible. For anyone who considers a data process-
ing system for the first time or is moving up to a larger system, I
have two recommendations: (l) Before installing your own system,
do not be too optimistic in scheduling the operational date, and (2)
Arrange to rent time needed to check out files for accuracy so that
programs can be run against files of known validity. This brings me
to the next point.
Debugging of programs is the only other task which slipped
beyond the target date. As fast as programs could be written and
desk-checked, they were keypunched and transmitted to UNIVAC at
St. Paul, Minnesota, by means of a UNIVAC 1004 Card Processor.
At St. Paul, a 1004 received the program data and produced punched
cards which were processed by the UNIVAC Data Processing Center
on an 1107 by means of their compiler known as SLEUTH. After
compiling the programs, the 1107 prints out in parallel the machine
coded instruction on the left and the instruction as written by the
programmer on the right. SLEUTH also identifies errors and codes
them as to type on the line in which an error occurs.
Site preparation was a rather simple matter. It had been
worked out prior to the move of DDC to Cameron Station. The period
shown on the chart for about one month ending November 15, 1963,
was for additional electrical power cables that were required for the
1107.
Installation was a somewhat different matter. For the final six
months or so prior to delivery of the 1107, we were running the two
Solid State 90' s twenty-two hours each per day. One of the Solid
State 90's had to be removed in order to make room for the 1107.
We managed to struggle along with normal operations by contracting
with UNIVAC for fourteen hours per day on a Solid State 90 at their
New York Data Processing Center. We placed a complete set of tapes
representing our retrieval file in their hands and transmitted bibliog-
raphy requests to New York via the 1004. They ran the searches at
night and transmitted the results to us the next morning. The 1107
was completely installed except for one high speed printer and print
control synchronizer by the target date of December 15, 1963. The
remaining printer had been delayed because at the last minute we
decided we could have more effective use of the printers if we had an
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additonal synchronizer. These two units were installed before the
end of December.
The operational check-out period was started on December 15,
but was subsequently delayed because of some bugs in the software.
This should not have surprised anyone because our configuration was
such that it had to be completely installed before there could be any
degree of certainty that all the bugs had been identified. In the mean-
time we were able to start checking out our programs as part of an
integrated system instead of one at a time as had been the case at St.
Paul.
File Creation
The retrieval files designed for the 1107 are listed alongside
those for the Solid State 90 (see Fig. 3). For the latter we had four
inverted (subject type) retrieval files covering the document collec-
tion. These were the coded descriptor file, the coded asterisk
descriptor file, the coded identifier file, and the uncoded identifiers.
OLD SS90 FILES
SEPARATE INVERTED RETRIEVAL FILES
CODED DESCRIPTOR
CODED ASTERISK DESCRIPTOR
CODED IDENTIFIERS
UNCODED IDENTIFIERS
RDT&E (DDC13) SEARCHABLE FILE
NEW 11O7 FILES
NEW INVERTED FILE
(UNCODED AND CODED)
+ PLUS +
RDT&E (DD613) DIRECT NON-SEARCHABLE FILE
REPRESENTS PROGRAMMED CAPABILITY
AND FILE DESIGN TO PERMIT EXPANSION
PROVISIONS FOR SYNONYM CAPABILITY
PROVISIONS FOR HIERARCHY CAPABILITY
PROVISIONS FOR ROLES
PROVISIONS FOR LINKS
PROVISIONS FOR EXPANDED WEIGHTS
PROVISIONS FOR STIC REFERRAL SERVICE
PROVISIONS FOR OTHER COLLECTIONS
PERSONAL AUTHOR
SOURCE
SOURCE ACRONYM
SOURCE SERIES NUMBER
MONITORING AGENCY ACRONYM
MONITORING AGENCY SERIES NUMBER
CONTRACT NUMBER
SERIAL NUMBER AND DATE
PROJECT NUMBER
TASK NUMBER
Figure 3
Retrieval Files for the Solid State 90 System
and for the UNIVAC 1107 System
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In addition, when we designed the RDT&E management information
application, we established a searchable (inverted) file very similar
to the retrieval file for the document collection. However, it differed
from that for the document collection in that source, monitoring
agency, principal investigator, and other approaches could be used in
addition to subject for retrieval. Another point of difference was in
the nonsearchable (direct) file for the RDT&E. This file is organized
by accession number and contains extensive information about each
project. This information is broken out into specific segments each
of which is identified by a code number. The initial result of a search
in the searchable file is a list of accession numbers of projects which
fit the search specifications. The next step is locating the project
information by accession number in the non-searchable file and
selectively printing out the segments of information required to fill
the request. The concept of the MAD file for the 1107 is an out-
growth of the direct file for RDT&E.
For the 1107 we designed the retrieval files along the same
lines as those for the Solid State 90. There was one important ex-
ception. In our desire to capitalize on the capabilities of the 1107 we
decided not to substitute numeric codes for the descriptor word
statements even though codes had been planned for a very good rea-
son. This was considered no hardship for us in retrieval, but it could
be a deterrent in terms of the use that our customers might make of
the file. On re-examining the total application, the good reason for
using numeric codes was rediscovered. The reason was that in
storing the MAD file in our mass storage we had planned to encode
all information that could be regenerated by a simple file look -up in
order to minimize the storage requirements. For example, it was
estimated that by using numeric codes in place of the descriptors in
the MAD file we could save about 140,000,000 characters of storage
in terms of the present collection. This is more than 25 per cent of
our total mass storage. The creation of the new file for retrieval on
the 1107 is still giving us problems. It is one of the most complex
tasks in going from Solid State 90 to the new system. This problem
and debugging which cannot be completed until after the retrieval file
is completed are the principal reasons for build up of backlogs in
data processing during the changeover.
During the system design phase, while working very closely
with the operating divisions, we decided to design into the system a
number of provisions which will ultimately permit a more sophisti-
cated retrieval system. These provisions include the capability to
use: synonyms instead of a manual look -up of a precise descriptor,
hierarchy based on computer search of more specific terms to
create artifically higher general roles for precise specification of a
search term, links for precise designation of terms which really are
related as applied to a given report, expanded range of weights (at
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present the asterisk carries a weight of three, absence of an asterisk
gives the descriptor a weight of zero), referral service, and search
of other collections.
Profiting from our experience with the RDT&E files, we decided
to create for the document collection inverted files as follows: sub-
ject, author, source (corporate author), project number, task number,
and contract number. These files greatly enhance our ability to tailor
bibliographic searches to the users' needs.
In Figure 4 are shown two punched-card forms which are de-
signed to create a file that could be searched for duplicate checking
and request identification on the Solid State 90 system. The card at
the bottom of the Figure was created for documents cataloged from
1953 to 1961. The card at the top was adopted in 1961 and was used
until August 1963. The earlier form lacked many items of informa-
tion that were required for the intended applications. On the other
hand, the newer form lacked information concerning personal author,
but it did provide information required for the automatic -time -phased
downgrading plus information for the inventory file.
INPUT STANDARDIZATION
r -i. >. i. u u '.
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7, 7, 7,7, 7,7,7, 7,7,
7,7,7,7, 7, ,s 7,
Figure 4
Punched Cards Formerly Used for Input
into the Solid State 90 System
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These cards provided some input for the MAD file. In February
1961, we began using punched paper tape equipment for producing copy
for our announcement bulletin and for catalog cards. Thus, these
tapes provided input for abstracts for reports processed during the
period February 1961 to mid-August 1963. Information that could not
be obtained from the punched-card files or the punched-paper tape
had to be keypunched for the period March 1953 to mid-August 1963.
At different times during this period, decisions were made to pick up
additional items of information. For some of the times, it would have
been too costly to go back and start at the beginning. Hence, when
bibliography printouts are made, there will be differences in the
amount of information available in different time periods prom
February 1961 on, all items in each entry of the MAD file are pro-
vided for in the punched-paper tape as indicated in Figure 5.
DATA KEYPUNCHED FROM CATALOG CARDS
tiors
1953 - 1963
Entry Classification
1953 - 1963
Abstracts
1961 to-date
PPT.
Nayal EnfiBeertnt. Experiment StaUon, AnnapoUa.
ATION TESTS OF OVERLAPS FOR STEEL
ProfreM rept.
I C-9441)
Upclaaaifled report
Alloy No. 4 and And- 1/2% Nl) eteel ahafta prepared,
ualaf two c lidding procedure! developed by the afeial-
lUlng Engineering Compuiy , lac. Thi prOfreu report
jive, the reeulu of enmtnallnna of the epaclmena
(oUowtac application at the onrlay and the Initial re-
mit* of Mlt water Immeraloo teeta. (Author)
,. Sh!t--Corro.lo
2. 9afU CoUlnc*
3. Plastic coating*-- Teat
reaulta
I. Seyre, HarrUon 8.
Available Irom ASTIA
micro-card arallabU
PUNCHED PAPER TAPE
All Items
15 Aug 63 to-date
Figure 5
Input Items Currently Used in UMTVAC 1107 System
Prior to releasing information to the contractor for creation of
the MAD file, it was necessary to analyze the variations in cataloging
which had occurred during a period of more than ten years. Figure 6
shows the change in acronym during that time for a major research
and development activity located at Wright-Patterson Air Force Base,
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Cataloged
1953 WADC TR60 123
1956 WADD TR60-124
1958 ASD TR80-145
1963 ASD 3275
ASD TR80 123
ASD TR60 124
ASD TR60 145
ASD 3275
/jf Figure 6
An Example of the Difference Between Actual Cataloging
Entries and Use of a Standardized Acronym
Ohio. As shown, that activity was successively identified as Wright
Air Development Center (WADC), Wright Air Development Division
(WADD), and Aeronautical Systems Division (ASD). Such variations
must be identified, and information standardized in order to produce
an effective machine system. In standardizing the information, we
adopted the most recent acronym and reflected it back through earlier
portions of the file. Similarly, any variations in format of originator's
report numbers were considered, and decisions were made as to the
format we would adopt for our files. The files must be established
with precision, and input for duplicate checking and request identifi-
cation must meticulously adhere to the same standards.
The data field number, field name, and period for which each
item is available for the MAD file are shown in Figure 7. Of these,
Number 10-personal authors, Number 13 -originating agency acronym,
Number 15 -contract number, Number 16 -project number, Number
17 -task number, Number 18 -monitor agency acronym, Number 23-
descriptor set, and Number 25 -identifier set are used as the base for
inverted files for information retrieval applications. Other items
such as Number 2-FOIR (Div/Sec), Number 20-report classification,
Number 29
-inventory, and Number 33 -limitation (code) are used in
the request processing files. Checks in the columns on the right indi-
cate the items of information that have been recorded in machinable
form for various periods in the past eleven years.
DDC's UNIVAC 1107 Equipment Configuration is shown in
Figure 8. Every 1107 has 128 words of thin film control memory.
The principal memory of DDC's central processor consists of 49,152
words of magnetic core. To this central processor are connected
(1) eight FASTRAND units with a total capacity in excess of 500
million characters used for the MAD file and Inverted Files, (2) two
FH 880 drums with a capacity of almost 91/2 million characters
used as working storage for FOIR tables, User File, sorting, merging,
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UNISERVO IIIA magnetic tape drives, and (9) six UNISERVO HA
magnetic tape drives.
Why so many magnetic tape drives of three different types ?
The UNISERVO niC's provide compatibility with other manufacturers'
systems. These drives will be used for reading files created on other
systems and for writing copies of DDC retrieval files for users who
have data processing systems and want to run their own searches.
The UNISERVO niA's are the working drives of the system.
They read or write numeric data at 200,000 characters per second.
These drives are used for compiling indexes for individual issues of
the Technical Abstract Bulletin, as well as quarterly and annual in-
dexes, all of which are to be created by the 1107. Further, these tape
drives are used for updating the FASTRAND files. At each updating
the complete information is retained on IIA tapes for use in rewriting
the record on the drums if this should be necessary before the next
scheduled updating. A task yet to be done is programming the 1107
for retrieval using the tapes instead of the FASTRANDS against the
contingency of an extended period of downtime on the FASTRANDS.
The UNISERVO IIA's are low density, low speed drives which
give us compatibility with our present tapes and are ideally suited for
storing information which is to be printed out on the printers.
Part of DDC's computer installation is shown in Figure 9. It
Figure 9
General Layout of the DDC Computer Installation
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would be difficult to represent the installation adequately with one
photograph. However, this one does show the general layout.
Integrated Program Package and Applications
The conceptual organization of the program package is shown
in Figure 10. So many files and runs are involved, it would be im-
possible to use lettering large enough to assure legibility of individ-
ual items. My purpose in using it is to depict the four major areas,
i.e., Updating and Document Accessions (UA), Request Processing
(RP), Retrieval (IR), and Indexes (Ind). The heavy lines connecting
portions of the different areas portray the highly integrated char-
acter of the application. All updating information covering documents
processed into the system is introduced via the Updating and Docu-
ment Accessions programs. This portion maintains the MAD file.
The Field of Interest File and Inventory File are essential features
of the Request Processing run. The Inventory File is updated from
the UA file for information as to releasability of individual documents.
The Field of Interest File plus the transactions and accountability
portions of the Inventory File are updated during the Request Pro-
cessing runs. The Retrieval programs search the inverted files and
within the limits of the requester's need-to-know as determined from
the Field of Interest File provide for selective printout of informa-
tion from the MAD File following the search. The programs for
Indexes working against the inverted files in the Retrieval area and
the MAD File in the UA area periodically compile indexes to the
Technical Abstract Bulletin (TAB).
Speaking of indexes, a major study has just been completed by
DDC. For each issue of the TAB there will be subject, corporate
author, and personal author indexes bound separately from the TAB.
An AD Locator Index will continue to be bound in each issue of TAB.
On a quarterly basis the subject, corporate author, and personal
author indexes will be cumulated, and a contract index will be added.
Annual cumulations will be published of all these indexes. Phasing
in of the indexes has not been completed. The details of the various
indexes such as content and format would justify a paper exclusively
devoted to indexes. I mention them here only because all the indexes
will be compiled by computer based on data provided initially by
human analysts. I think that it is important to make the point that this
is not machine indexing. Someday, when we have a better under-
standing of linguistics and when machine translation is an established
fact, we shall be able to go into machine indexing. In the meantime,
we must be content with machine compiled indexes based on input
from human analysts.
93
94
One program which is part of the UA package is duplicate (dup)
checking of incoming documents. In this application we assign an
Accessioned Document (AD) number to each report as it is received.
This is a tentative assignment, and the number is used for control
purposes. For each distinct report the AD number, the source
acronym and report number, personal author, monitor name of
acronym, and report and date of report are recorded on punched
paper tape.
Dup checking of any document can be accomplished by matching
one of the following combinations of data elements (in the preference
indicated) against information already in the file: (l) monitor acronym -
series, (2) source acronym-series, (3) contract-series, (4) contract-
serial-date, and (5) source name -series. However, a related applica-
tion is document identification which involves identifying the AD
number of a requested document when the requester has furnished
descriptive information only. As with dup checking, document identi-
fication can be accomplished by matching one combination of data
elements in the appropriate Inverted File. Since we cannot assume
that every requester will furnish the same combination of information
for a requested document, the dup check input operation must capture
all identifying information. A few other elements of information are
recorded at the time of key-boarding information for dup checking.
These elements are security classification, special limitation, subject
division and section, and number of copies received. Picking up this
additional information at the beginning of the pipe line permits DDC to
fill requests for reports at the earliest possible time. In the past, it
has been necessary to refuse to fill requests for reports until after
they had been announced because information concerning releasability
was not incorporated into the machine system until that point in time.
Thus, scheduling of input to the machine system can be critical in a
system serving many users.
The bulk of input information is recorded on a worksheet shown
in Figure 11. Each element of information is numbered, and the ele-
ment number is recorded along with the information itself. These
numbers correspond to the field numbers in Figure 7 and constitute
the basis on which information is added to the appropriate files in the
updating run. These numbers also are the basis for selective print-
out of information following a bibliography search. Figure 12 shows
a new version of the worksheet designated as DD 1473. Its use is
promulgated by DoD instruction 3200.8, dated February 18, 1964,
Subject: Standards for Documentation of Technical Reports under the
DoD Scientific and Technical Information Program. It is anticipated
that the DD 1473 will result in expediting the input analysis of reports
because the originators can do much of the work. This should not
impose any additional work load on the majority of originators be-
cause most of them catalog their reports for their own files anyway.
95
UIUI
mnw9*0
/'/
uu
rflfctur.
Figure 11
Worksheet for Recording Input Information
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A survey made a few years ago showed that 66 out of 100 recipients of
a given report cataloged that report for their own purposes. Twelve
recipients abstracted it. Thus, standardized cataloging of reports at
the source should develop benefits for all recipients of such reports.
At the same time the freedom to use terms of their own choice will
provide input for DDC's lexicographers so they can do a better job in
keeping the Thesaurus of Descriptors current.
A machine printout of the information shown in Figure 11 is
portrayed in Figure 13 with the identifying number of each element
shown. In devising the machine applications, one of our objectives
was to achieve improved quality of product. This machine printout
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Figure 13
Machine Printout of Information on Worksheet
99
will be used for verifying the information that is actually recorded in
the machine system. Figure 14 shows the entry exactly as it appears
in TAB. The item numbers are suppressed, yet they are in the ma-
chine record for the purposes already indicated. The long-range
objective of this application is to use the computer for compiling TAB
itself.
At present TAB is issued semimonthly, listing reports in thirty-
three major subject categories. DDC is currently receiving about 50
per cent of the reports which are generated under the DoD RDT&E
programs. Within a year or two, document input may almost double
since a program is underway to assure that DDC will receive at
least 90 per cent of the reports prepared. By that time the use of a
single bulletin covering all subject categories would be too cumber-
some. In addition, most users are interested in only a portion of the
subject matter. Hence, it is probable that the TAB will be produced
in a number of selective arrangements. The various issues of TAB
will be compiled by means of the computer, and indexes will be com-
piled which cite the appropriate issue of TAB for each entry in each
index. Cumulated indexes will be issued quarterly and annually as
already described.
There are several important considerations in the Request Pro-
cessing portion of the program. At present, document requests
average about 5,000 per day. This represents a major work load in
key-punching. Consequently, we are exploring the use of mark sense
or "Port -a
-punch" cards. Experiences of others who have tried
these methods have been discouraging. However, we are highly
motivated in this area. In the interest of providing requested docu-
ments on a timely basis, it is essential that manual effort in process-
ing the requests be held to an absolute minimum. If neither of the
alternatives is successful, we shall try optical scanning of requests
making use of equipment such as is being developed for the Post
Office Department. Speaking of the Post Office, the mailing of 5,000
reports a day represents a rather respectable work load in terms of
mailing labels. In the past we have used Addressograph-prepared
mailing labels prefiled by user code number. The person who wraps
the requested document had to withdraw a label matching the re-
quester's code and apply it to the package. Maintaining the stock of
preaddressed labels, and finding and applying the right label are
additional work loads which consume valuable man-hours. For these
reasons we have designed the request processing run to produce the
mailing labels.
The Field-of-Interest Registers (FOIR) are not established for
an indefinite period. Normally, an FOIR expires when the cited con-
tract or grant terminates. The planned termination date is shown on
each FOIR and is incorporated into each user record. A standard
part of the request processing run is to provide expiration notices
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THE ROLE OF PREFERRED ORIENTATION ON THE ELASTIC
AND PLASTIC PROPERTIES OF METALS AT HIGH
TEMPERATURES.
Interim technical rept., Oct 59-Apr 62,
by Jack Lester Lytton. July 63, 181p.
Contract AF33 616 6789, Proj . 7021, Task 7021 01
ARL 63 123 Unclassified report
Report on Solid State Research and Properties
of Matter.
Descriptors: (*Creep, Metals), Failure (Mechan-
ics), Deformation, Grain boundaries, Strain
(Mechanics), Stresses, Time, High temperature
research. Temperature, Copper, Theory, Crystal
lattice defects. Diffusion, Crystal substruc-
ture. Grain structures (Metallurgy), Anisotropy,
Iron alloys, Silicon alloys. Test methods. Re-
crystallization, Controlled atmospheres, Test
equipment. Internal friction. Low pressure re-
search, Tensile properties. Tables, Data,
Ferromagnet i sm. Shear stresses. Hydrogen.
Identifiers: 1963, Activation energies. Curietemperature.
Constant tensile stress creep tests in dry,
deoxidized hydrogen and measurements of dynamic
Young's modulus in vacuum were carried out at
elevated temperatures on polycryst al 1 ine sheet
specimens of 001 (110) - oriented Fe-3.1/ESi,
001(100) - oriented OFHC copper. The dynamic
Young's moduli of Fe-3.156 Si decreased strongly
with increasing temperature between 500 degrees C
and 750 degrees C and thereafter assumed a lesser
temperature dependence. This was attributed to
the loss of ferromagnet i sm as the Cnrie tempera-
ture was approached. Creep tests on Fe-3.1$ Si
showed that a Curie point effect existed such that
the ferromagnetic state has a higher creep
strength than the paramagnetic. This Curie
point effect was shown to be equivalent to that
for self-diffusion in iron. Etching of disloca-
tion sites after creep showed that ''\) edge dis-
locations pile up at grain boundaries and polvg-
onize perpendicular to their glide planes, (2J
the dislocation density developed during steady-
state creep increases markedly with increasing
creep stress, and (3) grain boundary serrations
are developed at grain boundaries. (Author)
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Figure 14
Entry for a Document in the Technical Abstract Bulletin
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thirty days in advance of the established expiration date so the user
can take action to extend the date if extension of the contract is under
consideration.
The request processing package also incorporates the program
to accomplish the monthly review for automatic time -phased down-
grading. In addition, the daily request processing run will provide
document accountability records for classified documents plus the
necessary shipping receipts. Further, this application provides de-
mand analysis on documents in the system in order to provide the
basis for optimum destruction policy and prestocking policy. Finally,
it provides inventory control indicating what reports are available
on the shelf, what reports are to be prestocked, and what reports are
to be processed for single copy reproduction.
An illustration of inverted file contents is provided in Figure 15.
The box at the left represents graphically the structure of the file.
In the upper left portion is a synonym or hierarchy code. In the upper
right portion is the type code, e.g., descriptor, identifier, personal
author, etc. The next entry in the record is the word statement of
the term. This will be followed by a numerical code corresponding to
the word statement. The balance of the record provides for weight,
link, or role as appropriate for the term as it pertains to each AD
number, RDT&E Project or Task number, and so on. The inverted
file itself is arranged in straight dictionary order with personal
author, corporate author, and subject terms intermingled on an alpha-
numeric basis.
The major categories represented in the inverted file are listed
as to type, i.e., descriptor (Synonym or Hierarchy), Identifier
(Synonym or Hierarchy), *Source, *Contract Number, Personal
Author, *Source Acronym, Project Number, Task Number, and
*Monitor Acronym. Items designated by an asterisk are used in
duplicate checking and document identification when processing un-
identified requests.
In the columns at the right, in Figure 15, are indicated the ele-
ments of information that will be picked up for various collections
under each type of term. Since AD and other collections will be
searched for bibliographies, each item is checked. For the Specialized
Technical Information Centers (STIC's) or Technical Evaluation Cen-
ters, only subject type terms are employed. These could be the basis
for specifying the interest profile of appropriate activities. These
profiles are intended for use in referral actions and will be used in
automatic announcement of documents to major information activities
on a selective basis.
The inverted file on FASTRAND and the Reference Address
(Index) Table on FH 880 are shown in Figure 16. Searches involving
infrared pulses would enter the FASTRAND storage via the index on
the FH880. Similarly, a search involving infrared pulses or infrared
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Illustration of the Inverted File on FASTRAND
with the Index on FH 880
Conclusion
In designing this system, we undertook a massive job. The
hardware provides a massive capability. As we gain operational
experience on a system of this scope, we undoubtedly will encounter
problems in software which the manufacturer has not encountered
or foreseen. The DDC configuration is about as complex as they
come because of the scope and the variety of applications which are
needed for the service to be provided. In fact, the DDC system has
just about every type of peripheral gear that is available with the
1107. We are working closely with the manufacturer to identify and
to correct any shortcomings in both hardware and software in the
shortest possible time, in order to serve our users more efficiently.,
Our objective is to provide the best service at the lowest cost.
Further, we plan to provide copies of our retrieval (inverted) files
to established users who have across-the-board approved FOIR,
ADP capabilities and will do their own searching. Major features of
the new system with a greater ADP capability were adopted in order
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Figure 17
Search Capability Designed into the System
to expedite service, and provide reference tools for manual use or
machinable files for the use of others at a net savings to all
concerned.
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